BEST AVAILABLE COPY 

wn*mmit (jp) (12) §g 9§ jrF ^ (a) (nmmom^m^ 

#^2000-517427 
(P2000-517427A) 



(43) B ¥«Sl2^12fl 26 B (2000. 12. 26) 



(51) IntCl. 7 




F I 




GO 1 J 9/00 




G 0 1 J 


9/00 


// G 0 1 S 7/48 




G 0 1 S 


7/48 Z 


G 0 2 F 1/01 




G 0 2 F 


1/01 D 










(21)£tiKl&^ 


i&WsPlO— 512124 


(71) WIS A 




(86) (22)tfJKB 


^9^9^5 8(1997.9. 5) 




Y-iVm *V7^> 5V — 57250 i7 


(85)S!t?53imB 


^11^3^4 5(1999.3. 4) 




*?^V^"7— IszlY*?—^ 56 


(86)BISmH## 


PCT/DE 9 7/0 1 9 5 6 


(72)f8SH^ 




(87)fflG*&R!#^ 


WO 98/10255 




IM^S '5V— 57250 2 


(87)SIS£tWB 


3 n 12 B (1998. 3. 12) 




JWr^J— vo. h^— it 56 


(3l)«5fcffc£5B#^ 


1963593 2. 5 


(74)ft3A 


mm fts (*i«) 


(32)«5feB 


¥/£8^93 5 0(1996.9.5) 






(33)«$fcffc£3gH 


My (DE) 






(31)«5teft±3S#^ 


1970449 6. 4 






(32)«5feB 


¥/£9*P2/? 7 0(1997.2.7) 






(33)«5tetS^SH 


K-f^ (DE) " 















(54) [fg9!<Z>£*W «iS&©teffi«^*J:^/*fcttS@it«*P^Sfc»<©^iS® 



(57) [Sift] 

h G. t G» £}Tr £4>fc < £ t> 1 o©pj3f £#if)tiS£- 

*^©^®c«8i£a*H8ft3n, u.. (t) =Uo+u. 

(t) *3«fclAJb. (t) =Uo-U» (t) iUT«^S 

nrv^^3ty- meu„( t )*£# u*. ( t ) a*. 

±tf£ISt«BEU. (t) ©®®«_hopA^3*^oie8iE 

«e*«, h g. is <t^Gb KBHrasnsaig ; x 
um&mz^ o riEP3ty- h g. . ^.ttXGb . 

(t) tUb. (t) ©ffift©W&£LT, H'J7h«# 
©«(fc^BB& Jctfft&Wy- h G. S&ttGb -s© H »J 
7 h *S^S-frSn*aPi ; h G. ££0? Gb }C 

K»J7h4nfctffiq. tQb^-en^n^B (dive 



[B1] 



Gwp Go Gam Gbm Gb cLp 
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Ga £ Gb^rWL. 
-±IH<0^p7 l 6-ir— h Ga. t Gb» (CUa. (t) = 

xj. + u. (t) fcitfUb. (t) =Uo-u. (t) (Dm&ommiVf—hmfru 

a. ( t ) i: Ub,. ( t ) ^rio^., 

-±IHOS«y- F Ga £ Gb fC^^tfUoOlg-ff < £i>mVi*zZ-£cD 
d cMKt^mnEElJ* (t) (Dffifl^fflAoL, 

-A^m^Mtct^T^p^y- h Ga- £ Gb» ^M«SfIigcf;:£j££nfc« 
^■vUT^P^-hWjEUaa (t) fcUbm (t) t>'±fH<0*fJS 
f & Wmtf— h Ga £GblCtt-?Z> W7 h icfolZT F U !7 h -r" V ~> -V ;b 

- ^tl^^CDm^— h G a £ G b K H V y h L fc±fH£>*i? q a £ q b 5 * 

2 . -3£3EH«i82!££&<33gt«: <fc ■=> Tilt u 

-$£.myt7— h^Uaa (t) i:Ub« (t) (±±ie©3S«§i©Ri*tbrc±iH<D 

-±IHO^^tlfc«^-V U T%±I5©7°-y ->a7";^i^^- h«£EUa« 
(t) i:Ub D (t) cDteffiicjESUTF'J^ha^^^Vi/^/l/^v-r'f'XVh 
{cM^Mftft-^ c i:^r#m fcf 2>m>£<Dmmm 1 33tfE*S©77r£o 

hmEUa. (t) i:Uba (t) O 20©I%o/iffii->7 h A »i £bn KOl^ 
T, 

W^qai i: qbi Mmcqaz il qbz ^DS^W^S^" (qai -qbi ) i: (qa2 
— qb2 ) ^rJ^JSgLx 



(3) 



4. - 4 otogis^y— h g M , Gbm , Gem i:GdB *3<tD*4ocoiga-r5Sii 

y— hG a , Gb. Gc^GdfCtoT. &#S©l!BI*b;fc±fB©m»&©ffitBfc:*f 

■T^SP^y-hWffiUa. (t) =u»+u.i (t) feu* Ct) =Uo-u.i ( 

t) fcUc. (t) = Ul+U»2 (t) tUdm (t) =U!-Um2 (t) 0 

WW. t f S W;£<DfBBfg 3 ^IH*OT7So 

5. -±ffi©mi'&*?««SO®*%WL. 

-±B©HM*b;feTO»fc±aE©S^'5'*--}**ffU.. (t) i:Ub. (t) 
-±EoaH^y-h«EU- (t) fcUb. (t) £fflMi?fii£ggE»&8§ti: 



(4) 
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t) fcUb. (t) c0fiffi^jSCTFU7h«#'0*'r>''>-V^^7T 1 V^Vh(<: 

fimfSL u ±e©wk«* n >y * << ymcfc o rsjjrr %ct ttnm t-r&n 

sfcOigBfS 1 ^EfJOTjfe, 

8. ±ffi©aaitiHFaaiT»fc!), §?sl<«. »>7fa» =0° /\ 8 

0° t90" /2 7 0' (C*f-T?.±l2<73m#qai:qb^j:tj : *-a-fc < tc>T«qc 

9. ffi»ttlBHE»l*«l»tty-h«EU- =Uo + U.o *3it>"Ub„ = U.-U- 

idc «£E(c «fc -3 tf*«t q a £ q b i: 5» p>n«M^a#%*#ffUtc f 

10. ±EO*Biy-hG.i:GhOT^ro*Wq.4:qb**MU £Bflls&. 

»$L<ttCCD«ffik:J:oTR*a , «-ci:*W«i:-r*»*OKHSgi3ift^ 
Lgf 9 31© 1 oKiB«<D75"?£o 

1 1. ±EO*«iy— hG.i:GbJ4p n^-T*-K©JgJBT?*Ds §?£L<«: 
7n <y iMg^g p n Z^*— Kt$ot»S KliCMOS Sffi^rffiffl U ±IH 
q a £ q b 43 <fc *&£ «fc -a T tt q = i: q a l±«S5 1 L T ffigM^ 

12. ±E©HiEttffiSfcH:WRb7>'S/v b#IWfcJ:tflijlSW£f±x 7*7- 
-r^aaiS-b>"9ilK6 (aps) KioTfflSanKU »s L < \tv yfy^I 

BUI l9HB*©2rfe„ 

1 3. ±.fc<ommum*. mmMmtLx<D±m<Dmmmm^-h<Dmm<D-^ 
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ffl 3^1E«O73jS 0 

ffi bT±aSO*©fl&Offiffi i:tt«Ofii**tSEiE S* o fc U^/l/Offtfi* felt 

17. -'M<i:feiooil(i), 

MMf-h (G», Gb) *S«ll^*cfc*ief*.fc?-S#ffl£ltfP. 

1 8. ifUfly-h (G=) «±EOS»l3ty-h (Gam, Gb.) OIKIlctMtr 

§ c -rsawsoeBS 1 7 gci5«osi§rjfi? 0 

1 9.. ±12©*? (1) fix 4ffl©»£lXtt»Jia»MI/££nfcgmy-- 

h (Gams Gbms G cm v G dm ) tlffH^— h (Ga v Gb, Gc, ■ Gd) ?tM~$ Z> C 

2 0.. ±IB©*«y— h- (Ga, GbfcitfGe, Gd) p n ^4"- KOJB 
J»T*!K. !f f L < B y n y i-ffiglp n T!?S L < tt C M O 
SSIom- KT&tK «ffifq.4:qh*J:tf»&te:J:-3Tttqefcqd*«£E 

$ fc ti*^ t l t nsM* w-r zttf-c^zct t-rz m&omwm 1 7 
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2 1. m^mmmttmrn-tzrcib. ±m<Dwm±. GaAsM^tt 

22. ±e©js? (i) a, -sisKfcWitiigg^iQg^u -gpfc«^-r 

2 4. ±IH©^il-a-«^ 1 #tc> 2^7^ ^fc«3^{C«^nTV^il 
2 5. 2O0BWLT«<a*tlfcJI**B* (n, n+1) fcfnfnMlt 

*SW)ty— h (Gaa.n , Garnet ) t (Gta.n , Gta.n.l ) U^n^tlftjICD 

S^"-h (Gs) i&fU ±aao^P3ty— h (Go.. * G«,«i ) t (Gb*. 

Gb«,n*l ) »1pI— (D^IB^y— hftEUa. (t) fcUbm (t) {C<fcoT^ft 

?nm<t~$n zct t r s » *<disbssi 2 4 ^ie«^^*?«^ 0 

2 6. »tpH*£LT©4>fc< fcfclOOH* (l) OliMKf/UX 

%rcimm.m<Dmmicfat>i% c <h^#® t-r ^»*o«sh^ 2 ^gmfca^ 2 5 

2 8. ±120®^ (1) ti->'J3>Ii (2) ±(CMOSSW%ffifflLTIISS 
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®£:f £!f*©fgBSt2 4^LS2 7JJt<D 1 otcfEtS© 1 ^7ti:fc«^7u 

±IE<D v-f * a 1/ > Xtc £ x AltWi ife©^*?©**^ 
fc-^ftU ctuc J; T±E©iI^?(D^ X3y.h2 <"f 5 c i: 

3 o -mmicm~f%m#.<Dmmm 1 irm^mz 3m<v i-oictmwptz 
-^Hfflfit§§§ do, i3) 

-^*fLfc»Kfe^Bff^cO^?iT-±iecO^Pffl^ig§§ (10, 1 3) KJcoT 
S&SaSS^nSsHtil (4) SrWU 

-±m<D^mm^mm do, 13) te±m<Dytmsmtt±.m(Dmmmfrz 

3 1 . ft *©iEHii 2 45^1^29 1 -Dicm^K £. o TIB^t^X 
t^A (7) i:rI#*?«fiic^iS^, ±tE©^>X^A (7) ti±IH<DS*fbfc« 

Kffl * * v * j&st § us vsmytrnm -> x t- a *jt»-&jis ; ? cwtsct.*^ 
33. ^^yi/a^Tcsaaffle-r**^^*^^-*^^ HHBtses/^-r 
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-T yxz&m? % * * U i: "T * f* *<Dl§B!g 3 0^ 

3 zm-zrctemz 3mm<Dmm a 



(9) 



2000-517427 



WT> «^Tti:^<7tMto^TmS:f £><> fib, CtUi, BJiWtOX 

0 > fflJZis i fflffi&ffi^lf-eMg'tt^if boos § ii§f&ttffl»©ffl*fcfci\ 
2^^&c0X^^h;l/^i|!^'[t©flS(cM>L^mi6TV->5Ofi, Rff^O 
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j; 3 * 3 d * p« ^ F'fv&ffmmtemwmwm 44 39 2 9 8§ 

s^i:-r^3D*^7^r^-rfe©^^5o guftasrasi 07 ti 03KioT 
jsa#ts*u 3^7c^-^^i^ h 1 0 o*»ssi**n*H F«»i«isi om, n 

Tsawa 1 0 2 rtT-stf^msns*^ ftjeLfcaMraKv^xn^A 

C C D7tMS (photoelectric charge) <DW&±J$ffll<Qfe 
0° £ 2 4 0° , Sfcti, 0° £9 0° i:180' £2 7 0° ft£\ 

, C©t§-g\ XvtnVX (Po c k e 1 s) -fe;V%WLTV>5^> C<D 

m^L9\-(omn^'> a v« l c d v -f y v vie ± o T««sn#» c ena 
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^ftlTl^ '■ TThe Lock -In CCD -Two -D imens iona 1 Synchronous Detection of Li 
ghtJXfcfD ?"(S pi r ig)> -fe-Ty (S e i t z) ffc#, IEEE Journal of Qu 
antum Electronics .Vol .31 ,No .9, pp ,1705-1708> 1 9 9 5^9^, ^$M$>. 

iE&m®ft<vtim*mwtz>rctbK, yemm (pho t o p ix ei) #4-0© 
mime ^mm*wi<<m&vrcM&mmftT~&mytm^<Dm-£tf 

tti&Vg&llZ. ii^OlEH 1 K«tD7aSs M*<D*§B 1 4 12*£>ft^ifl? ( 
photonic mixing element),. If^OSEH 2 0|2Sc<^^ 

ffittS/ctifeffilCiSCT^P^^r- htcffliio^n^^ii^y- hWjEU*. ( t ) 
tUb. (t) <Dmm*mfT. ttM<DWffi** VT£i\ »^L<(±d cHJIU a 
tU b©2 fg-cV^TX^tt P,tlfcS«^- h fc H V 7 h?n§= ^Pft^- 
hOSJ±Ua» (t) tUbo (t) t±ffiJ£W^EP*p?n^.C^^»$L<, iefc. 



(12) 
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, 2fiia*i:^ci:tT'#5o 

^(charge s w i n g)J)fC^5S 0 C WcHU 1556© <t 5 fC#«£nT 
over— determinat ion) tf%kfe'$fL : Z>o 

U K9»ty-f«£EU» (t) ilUta (t) tCOV>T0° /180' Sit/9 
0° /2 7 0° CDe*BST% Wfn9 0" -r&LTaWBOW^fT^^T 
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m^y- vm&<D o- /iso° *iif9o° /270 0 (om^m^n^ 9 0 • 
-f nfc 2 «sojB!i3£A^i$fc:*6ifi*ns«j*?**o c © J; 3 a®** 4 m 

KiEltf^fcfUffl-e** i: fete, hfcBr^fcMttt-SOfcfOT-r 3 c 

;i/53-S?t6T*^&^i|iJST?#^o coiwoftft, 3ie«K:«te* 
!B!iiRrHi^:^I^ffl^lffif§ (tunable modulation gener 
a tor) tt^iC, ffif§ny*/l/— 7*JftaWS 0 &fz, U y ?<>f y±B @T% 

m&u*« (t) i:Ub. (t) totttsmwpeffsct&nzzo £-f> «)^hfs 

<t 5 i»*»Rfc»c s w&co& 5 p^Ks-egg t) is LSi^m^ n, ye»©tt*i 
* £ tfig*i'm?gtDMi#f? fens o 



(14) 



f$S 2000-517427 



«TKis*H-s*tu>rxaHii (pnsd a, ^-x^kpni^o 1 
h f - p N^mt^-orcrnvrnm^mt ur^wtts. «5SL3fc«^©*a- 

«fc t>*ftfi<Dffl3£ © fc fc K mm fc Spjffl T? * * 0 

*a&Bi*i:bTCMOSS«*fJfflL-r«H«n«o *Rfc»i, cc 

m l «t t>*«#M5as->x f - a tc usss n, * c t*i suss * n « . 



(15) 1$& 2000-517427 

iS««ffi**IROWJE«o*iEtf!lfflr*J:4:3!WTtotiTV>*. BBUKMLTU 
7*fa>7'J -O^W¥/«^rf'Jffl-r § C i: fc «fc 0 , C C DSffi««lffi LTjfeS 

Ml)tlf'y7 (ASOC) *fc«^©«J:3^Ha&ia«-feV'9- (APS) fc 

mmm^T\ ni^ns, l/ca^t. i$»ciittSE$B»cftv>T*i;TLS3*^ 
«3ty- ko^scaSt?, m^mo s Y^y^T.^omnmi&mcmm.L. 

O^ifeitfi^M (difference f orma t i on) (CioT . 

ft 
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smmt zct tmm hft%> 0 

9 2 9 8^teBfl^nTV>*«*fSEfl5i:lt«Ufe*&, £WSWlffi«* 10 
0 0*;HUV>*1?1±!5:<, 1 h U> ^fc^-3#fr£^liaEk:ifl€&V\ 
Site, *S^teJ:Sftffi^^0 2&7EEaiT*Hu S«»Wfc^:*ftlWP*n«« 

i§-&tel<] 0 . 3 ~ 1 . 1 ji mCDj&BfSH, I n G a A s ©1§-&«$J 0 . 8 ~ 1 . 
6^xm©iSH. I n S b (DM&lZtfi 1 ~ 5 . 5 ft mCDffiHTa&^o 

grc^ 5 «fc 5 fc. 0>j^.(i 10—iooomhz ©gp#^iH-e^+73iB^3 I e^ 
mtt&vmmcYfflimizcttfT-^Zo wtmm (x, y) s/ta (gm 

(x, y) a, wn j f-hicfc*b2HTffifrm-$ti%n : ffi<Dffinmc3:-3xmm 

§ 0 £<DZ-D*1&&--£t>-&2>C tlCi. tK Pgp®#$rc«3^7tlS«A (x, y 
, z) jy»6ti-« 0 

cntcBBU 3&7tHfftjiSiB£L^fcMfol 0 H z ~=p&gH z ©fEBf^ 

7t^*<D U"^;Vfcft# lws. iSip* 5 — 7 w k: «fc D , 

SgglS^R (x, y) nmMiJ^-m. SSr(x, y). H(x, y), #(x, y)*r 



(17) 
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v\ ffl£ttH(i, JttaS5M^T-Aon»X-A»cJ:-3Ta'«r03*7ES/-yK: 
#fjg (APS) teitj-dKMBBStiSO-fffttu*, . : #SL<ttHI— *-y:7±te 

tu3zs©j;3(c. mmim®t>\ wxctm^ bhkt'w; jfcii»7w 



(18) 
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#«Gf§ «j: « a^niRtt s f* s> * * * 7 * fc a e * * 9 m i* ^ s © 
sfcttraiBifltfflKi-r^^ty*^^ a* ©ami, ^tm^ftitfwa 

ftD»OB«*fflaK:fiV^MIBHTM**tflraiLa:<TH:*6*V'>0-T? 



(19) 



BflMtSl»43J:tfWBiT**Ci:*aWSti«:V>. 

tffSHtfaiT (CCT\ X Yttffl-&3R : ?fT5»J<0¥ffi±te#a : « 2 1 >fcffi3£ 
flWZ?*t)» l»MTH:«iMH»©h7VS/'y bl$IH©iiffi**«r*)©gffi(A 

S3^wsi?n, tarns *u i^ci^tsMsti^. 
»«s#o?gtttt«as^tefc«t t>T«*g«tea-&*n» awfli^©ffiffl«ffi*sn 



(20) 
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®BK:J:oTai«>TiE»affi«SIS*ffi«-rsi«5lG P S ->XfA«mfn 
T v> * t, fl3 4: «*»fc BWIft Hfcff F*«* fOti^ tti ~> X t- A fcfU 

% tfJUry* (S a gn a c) 8yH<D«S3g, f&fr^ IMESlWROJteift© h 5 

ffi 
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nny;U->xfA t45l«g« tc «fc § ttm^ - « L T5*B5fc5£telS8«<D MJ1 

rams ittffi*mm<!>mMmsiim<om4v>m* t mmmcfc u t, e 

j*£>tfccWfiSl§-|S?£\ CCD-, CMOS-. SftSTFA (ASICiOi 

^ ^ #0* tf p m d =t- v r**^* «t tf sod? «t i/PMDf 7 run 



(22) 
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mm#mmmftvww*mmi5£xfmm?%t2ic, n#mmcMLx. mm 

tSftflBft (sum image) tfigfa^n. K^ftBiitelS^SgSlT 1 -:* tw 
„ =u„ b = o i Ti^Ii*^iS?n5 0 

teffi¥teIftBJ3L/c: 0 cti6©Rl*lffl3ftt±, ^mW©^Hgffl3£fefELfcJ.;TF©S 

Z<D&X, WT©fE«ifcLTtl^Lfcfe©TSi*l/\, 
MteJIffc&teSg^Si:, RflUBJfctt* J^T©«SiSfc*5V^T#ST'fe§ i: i: fete 

- f» 5? 2 3 e f** * ^ 9 
-WPS 3 ^jc^-y * 5 7- 



(23) 
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-fflAKS'Jv T^-feXttolEW^BitfWK 

-*aas«» *mtak 1 o o %p a B »6£fi 

- ft^iS S H $ fc ti 5 ^ l/ilft <D 46 C D M A fiffi 

- 1 ?u©*fc&s*pfc: j: s&ft&tta 3 ^tc»m 

D" fcW-T) «, WT<0Sm{ca^B^nTV^« o 

1. PMDOftM: 1 / 1 0 0~ 1 / 1 0 0 0mm 2 fcV3Sa&T/Jv£V 

*BI3S 0 

2. 2^/4fgPMD : «nfcft*M£*«fctfy;l/— rh^Vfy MSIHBfcttte 

. HP*ltt5' -5 0° t> $£Mm2 0 cm- 5 0mfc^3 S*Sat®«!l£#y a. 
-A. 

6. iohz~iooohz vi/'JnmjSM 3 &7CHJ#fa®o J&&fe«fctf S / 
NJt«, SftOC CDSfcteCMOS^^fCfcfjtSo 



(24) 



2000-517427 



i^HPltCJfSU, $J0. 5mm~5 0mm o 

8. GHz l/yi/%T<D&WMV^ XKfotTm^^So 

i o. i^t-i/yh^ afok SfcttR*f«fttfB:£S*u x^*h;ms« 

1 2. £MS$MT i*3MEK:jtSCTaiEf *ci:fc*t). 0WJIe!IS#£l8 try 

0 1 Oa) CCDfi«*fiJfflL/£*^teJ:*3ttS'&3l5 ; ?OSlO*SttM 
<DiIi*®rffi0T-2S£. b) ~f) 2O0fiWSI^-MffU» (t) 
tUb. (t) <0iB^©-ia*B33«fca t ^FMO^-r>'i/^;l/^Us Ct) Tfe^o 

0 2 W\ ^-f >He2IWEtHS«0-«**tr C C DKW*f!JJS l/fc 2 OOttJg 

H3t±» AJBftoafltfMii:, HF331©»&<£>»EU«p (t), U.(t), U 
»(t). Ubm(t). feiCFUb (t) OSffi/^-y%itiffe5o 



B5ttPNSWOHT, a) fc£IM3#*SU b) KTbOS36J:tfS4 
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0 6 cd a) tt, «W^-h**t«aiy-hTlCff'IIIBeiBey-hGok* 



T-VS'+;l^**ffll*^:*fSWteJ:SJtiB'SllS : ?OC C D&fl5%fOTLfc3l2CD 
H5S«S«oiii«©Kffi0T*fe'?, b) tflE, c) tfftogWWEU. (t) ©» 

b) ~f) a, mi tm-m(Dm^&m<D^>iy^;v^^rmr^^ 0 
E9t±, 4ooai»ty-hi:, 4oosjfi^--hi:, $>j&m$>mr-hG 

<DmmT°$>%o 

Hl2tt, mitt. PN^Sfctt®gKWO»&0«»OfirtB33«fctf«ffl1« 
0 1 3 <D a ) tt v CMOS bfc«?a*0tffi Lfe<fctftuS£lS->XT- 

) he) a, «wty-h«Eb2ooffi«*fca:«tt©fci6^ msnmm* 

0 1 4 jf $ L < lif> ! ^/HIffl©, 4 o«0SB»£$*- hi: 40<7>S«y 
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ate*L<ft*o m^rfc, ffitfcgHWflEU. (t) tt-Bofc*«*^fcH:2Sfll 
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4. ) fcUGdWUBTOIHIK:, A*t¥*§7t?ijSpPo J££fflWEU.o *^#4tn 

efts, u. (t) <DWtMt>x m^<Dmmm<o^r>tcmm^ratmmm&jK. 
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